The paper mills effluents were brought from Mandya National Paper Mills, Belagola, South India Paper Mills, Nanjanagud and Mysore Paper Mills, Bhadrava thi, of Karnataka State (South India). Various concentrations were made from the effluents collected from the factory. Germinating onion bulbs with roots 2-2.5cm long were immersed in 100%, 75%, 50% and 25% effluents and also in tap water as control for 6, 12, 24 and 48 hours. The roots from the treated and control were clipped and fixed in 1:3 acetic alcohol for 24 hours at room tempera ture and then stored in 70% alcohol until the aceto-orcein squashes were made for cytological observations.
Results and discussion
The cytological effects of the paper mill effluents on somatic cells have been estimated on the basis of change in mitotic index and other abnormalities induced by them. The effluent inhibited cell division in the treated roots as shown in the table (Table 1) . A strong dosage effect is obvious from a decline in the mitotic index values with the increase in concentration and exhibiting a marked decrease at highest concentration.
The mitotic index values for different concentrations are shown in the graph. The graph indicates that they follow the same rate of multiplication of cells during the period of treatment as with the control and at the same time retaining their individual differences between concentrations.
Various types of abnormalities have been observed, of which disturbed and V. Rangaswamy Cytologia 44 metaphase, anaphase and telophase, binucleate and tetranucleate conditions, occurrence of micronuclei comprised the most dominant types of anomalies. In the case of disturbed metaphase, anaphase and telophase the chromosome plates were found irregularly in the cell (Figs. 1-4 ). These abnormalities probably were due to the effect of effluent on spindle apparatus. The c-mitosis is predomina ted in the roots treated with 75% and 100% effluents. At the end of the mitosis the chromatids aggregate themselves in the centre and later they form restitution nuclei (Fig. 5 ). Binucleate and tetranucleate cells are frequently found at higher concentrations.
This may be attributed to the failure of cell plate forma tion at telophase. The oblique metaphase, anaphase and telphases were more in treated roots (Figs. 1, 4, 10) . Chromosome clumping (Figs. 11-12 ), micro nuclei formation (Fig. 13) , cell vacuolation (Figs. 14-15) were less frequently observed. The nucleus in the treated roots were found on one side, while the accumulation of grannules of chemicals on the other region of the cell (Fig. 16) .
Effects of Paper Mills Effluents on S omatic Cells of Allium cepa 923
Figs. Large pleiomorphic nuclei are also found in the treated roots (Figs. 17-18 ). The frequency of abnormalities decreased by lowering the concentration of the effluents. The Table 2 indicates that irrespective of the duration of treatment, the abnormalities, more or less remain the same. Very rare abnormalities like contracted chromosomes (Fig. 19 ) and differential condensation of sister nuclei (Fig. 20) were also seen. This shows the mitoclasic action of the effluents. Numerical increase of chromosomes were also recorded in a few cells (Fig. 21) . In general the various kinds of abnormalities were noted more in the treated and V. The results and data presented show that in onion roots treated with paper mills effluent a large number of abnormalities are present. All these abnormali ties observed may be due to the action of alkalies, acids and bleaching agents present in the paper mill effluents. It could be synergistic or individual or both.
Summary
The cytological effects of paper mills effluents on somatic cells of Allium cepa were presented. The cytological effect decreased by decreasing the concen tration of the effluents. Disturbed metaphase, anaphase and telophase, occurrence of binucleate and tetranucleate cells comprised the most dominant types of abnor malities. Clumping of chromosomes, contracted chromosomes, pleiomorphic and micronuclei formation, cell vacuolation and polyploid cells are found less frequently. The c-mitotic effect and other abnormalities may be due to the action of alkalies, acids and bleaching agents present in the paper mill effluents.
